INTRODUCTION
The concept of digital modulation by exploiting circular polarization is introduced in an active tagging system [1] in which an interrogator and a remote tag have a half duplex communication. Each of the orthogonal hands of circular polarization [2] represents an information bit as a modulation technique which simplifies demodulation process. The concept is extended to 4-state modulation in [3] where it is called CP-QPSK. I and Q streams without being summed traditionally in a QPSK modulator are fed to a dual fed microstrip patch antenna [6] resonant at 7.6 GHz to excite CP signals. As a fundamental requirement for the production of CP radiations, the feeds of the microstrip patch antenna need to be excited with sinusoids of equal magnitude of amplitude having a mutual phase difference of 2 ⁄ as an essential requirement [4] . The individual ports of the antenna will excite horizontal and vertical components of the generated circularly polarized electromagnetic wave (i.e. H and V respectively) as a result of spatial combination in the antenna far field [7] .
Let us define sinusoidal functions IP , IN The subscripts I and Q represent In-phase and Quadraturephase components, while P and N represent positive or negative polarity with amplitude E and a frequency . A pair of signals from the defining functions of (1), when fed to a dual fed microstrip patch antenna, will generate a CP signal out of 8 possible states with a unique set of phase shift and sense of polarization that could be exploited for BCPM, QCPM and 8CPM. We represent the basis functions in rectangular coordinate system as shown in Figure 1 which will be used in our later discussion for CP symbol constellations. Here I and Q represent the horizontal and vertical electric field components of propagating carrier.
We now define 'Right hand Dot and Cross' notation to represent CP symbols in 3D-constellations where a dot corresponds to left hand CP or counter-clock-wise (CCW) sense and a cross represents right hand CP or clock-wise (CW) sense. The CP symbol will be either outward or into the paper, indicated by the thumb of right hand while curling fingers in the direction of rotation described by the sense of CP as given in Table I . The phase angle of the generated CP signal will be the phase of axis coming first in this rotation. As an example, the phase angles of symbols in second and fourth quadran coordinate system are and 0 radian with sense of CP with a symbol representation of respectively as illustrated in Figure 2 . For test bits 00 01 10 11, the antenna fe Figure 8 which results in the generation of c QCPM signals as shown in Figure 9 . constellation for QCPM can be given usin dot and cross notation which shows symbo and '10' are at 0 o phase while for dibits '0 180
o phase values as represented in Figure 1 The paper presents a novel concept in the field of digital communication by exploiting circular polarization as a characteristic to modulate data. This is different from conventional approaches that modulate data using amplitude, frequency or phase of electromagnetic carrier as modulation attributes. Circular Polarization Modulations for 2, 4 and 8 states have been presented with thorough concept of symbol encoding, constellation, modulation, demodulation and the waveforms of the propagating carrier. The proposed CPmodulation techniques provide inherent benefits of circular polarization as well as diversity gain in fading channels.
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